Fig S1. Estimated coverage of metagenomic datasets for Manitowoc (A) and Sheboygan (B)
WWTP effluent and Lake Michigan sediment samples. ME, SE: effluent from Manitowoc and Sheboygan WWTP, respectively. M1-M14: sites near Manitowoc WWTP effluent outfall; S2-S6: sites near Sheboygan WWTP effluent outfall; LMS11, 18, 41: reference sites in the middle of the Lake Michigan. Nonpareil curves were constructed using the protocol described by (1) . 
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Fig S2. Proportion of the genes found in sediment which are identical (100% identity of 100% alignment length) to those from effluents of Manitowoc WWTP (A) and Sheboygan WWTP (B). The insets showed the negative correlation between proportion of identical genes and distance from effluent outfalls. Three samples collected in the middle of the Lake Michigan were used as references. Proportion = number of different genes found in sediment identical to those in WWTP effluent /total number of the genes in metagenomes *100. Order of the sites in figure, from left to right, corresponds to increasing distance from WWTPs. ME M7 M5 M4 M14 M3 M13 M10 M8 M11 M9 M12 M1  SE S2 S3 S6 S4 
Proportion of ARG-carrying bacteria and mobile-ARG-carrying bacteria in Lake Michigan sediments (M1-M14, S1-S6).
Order of the sites in figure, from left to right, corresponds to increasing distance from WWTPs. Table S1 . Latitude and longitude coordinates of the sampling sites
Manitowoc Sheboygan

Digital droplet PCR (ddPCR):
A ddPCR assay was used to quantify a single-copy marker gene (rpoB) (2) and sulfonamide resistance gene sul1 (3). ddPCR was performed using QX200 ddPCR system (Bio-Rad, Pleasanton, CA, USA) with the ddPCR EvaGreen Supermix (Bio-Rad). The total 20 µL reaction mixtures consisted of 10 µL of PCR premix, primers (final concentration 20 µM), template DNA. The entire 20 µL reaction mixture was loaded into a sample well of the disposable droplet generator cartridge (Bio-Rad) with 70 µL of QX200 Droplet Generation Oil for EvaGreen (Bio-Rad) and placed in the QX200 droplet generator (Bio-Rad) which uses specially developed reagents and microfluidics to partition each sample into 20,000 nanoliter-sized droplets. After processing, the droplets were transferred to a 96-well PCR plate. The plate was heat-sealed with pierceable foil. PCR amplification was carried out with temperature cycles: enzyme activation 95 o C-5min, denaturing 95 o C-30s, annealing -1min (depending on primers used), stabilization 12 o C.
The amplification of the genes were detected and quantified using QX200 droplet reader, which counts the fluorescent positive and negative droplets to calculate target DNA concentration with QuantaSoft software (Bio-Rad, CA, USA). All samples were tested in three replicates. Table S2 . Example of how to calculate sequencing depth in order to detect one copy of sul1 genes from metagenomes of Lake Michigan sediments and WWTP effluents, assuming average genome sizes similar to E.coli and known cell concentrations in the WWTP effluent and lake sediments. 
